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,QWURGXFWLRQ
5DLQZDWHUGHWHQWLRQEDVLQVDORQJWKHURDGDUHFRQVWUXFWHGWRFROOHFWUDLQZDWHUGHOD\ODUJHUDLQHYHQWV
DQG WR SUHYHQW RLOEDVHG SURGXFWV DQG VXVSHQGHG VXEVWDQFHV WR UXQ IXUWKHU RXW LQWR WKH UHFLSLHQW 7KH
'DQLVKPRWRUZD\QHWZRUN LV FRQWLQXRXVO\EHLQJ H[WHQGHG DQG WKLV SUHVHQWV VRPH VSHFLILF SUREOHPV LQ
UHODWLRQWRWKHKDQGOLQJRIVHGLPHQWFROOHFWHGIURPWKHGHWHQWLRQEDVLQV7KHUHDUHVRPHGHWHQWLRQ
EDVLQVDORQJWKH'DQLVKQDWLRQDOURDGVDQGDUXOHRIWKXPEVD\VWKDWRQHGHWHQWLRQEDVLQLVFRQVWUXFWHG
HYHU\ VHFRQG NLORPHWUH ,Q JHQHUDO WKH\ DUH FORVHG V\VWHPVZKLFK HQVXUH WKDW RQO\ZDWHU IURP URDGV
GLUHFWUDLQDQGUXQRIIIURPWKHVLGHVHQGLQWKHEDVLQV&RQVHTXHQWO\WKHVHGLPHQWLQWKHEDVLQVFRPHV
IURPPDWHULDOVEURXJKWZLWKZDWHUIURPWKHURDGVWKURXJKVLGHHURVLRQRUIURPWKHDWPRVSKHUH
0DWHULDOIURPZHDURIYHKLFOHVFRUURVLRQIURPEUDNHVZHDURIURDGVXUIDFHV ORVVRI IXHODVZHOODV
VDOWIURPZLQWHUPDLQWHQDQFHFRQVWLWXWHWKHHOHPHQWVZKLFKFDXVHZDWHUERUQHSROOXWLRQIURPWKHURDGV
$OORIWKHVHUHVLGXDOSURGXFWVZLOOHLWKHUVZLUOXSWRJHWKHUZLWKGXVWDQGEHOHGDZD\E\WKHZLQGRUWKH\
ZLOOJRZLWKUDLQZDWHULQWRWKHGUDLQDJHV\VWHPDQGWKHUHE\HQGLQWKHGHWHQWLRQEDVLQV
7KHGHWHQWLRQEDVLQVDFWDVVHGLPHQWDWLRQEDVLQVVXFKWKDW WKHZDWHUUXQVYHU\VORZO\RUVWDQGVVWLOO
ZKHQ WKH ZHDWKHU LV GU\ 7KXV WKH SDUWLFOHV GHSRVLW LI WKH\ DUH QRW VXIILFLHQWO\ VPDOO WR UHPDLQ LQ
VXVSHQVLRQXQWLOWKHZDWHUUXQVRXWRIWKHRXWIDOO0DQ\VXEVWDQFHVLQMRULRXVWRWKHHQYLURQPHQWVRUEWR
ODUJHUSDUWLFOHVPLQHUDOJUDLQVDQGRUJDQLFPDWHULDOVZKLFKPHDQVWKDWWKH\VHGLPHQWWRJHWKHUZLWKWKH
SDUWLFOHVDQGWKHUHIRUHUHPDLQLQWKHEDVLQ7KHPRVWSUREOHPDWLFSDUWLFOHVDUHRIWHQGLIILFXOWWRGHJUDGH
RU WKH\FDQQRWEHGHJUDGHGDWDOODQG WKH\ WKHUHIRUHDFFXPXODWHHDVLO\ LQYDULRXVUHFLSLHQWV'HWHQWLRQ
EDVLQVDUHWKHUHIRUHDQLPSRUWDQWUHVHUYRLUIRUWKHVHVXEVWDQFHV

0HWKRGV

6HGLPHQW IURPGHWHQWLRQEDVLQVDORQJ WKH'DQLVKPDLQURDGQHWZRUNKDVEHHQVDPSOHGDQGIURP
HDFK EDVLQ WHQ FKHPLFDO SDUDPHWHUV OHDG FDGPLXP FRSSHU ]LQF QLFNHO FKURPLXP 3$+ DQG
K\GURFDUERQV DV ZHOO DV FKORULQHV DQG VRGLXP KDYH EHHQ PDGH DW DQ DFFUHGLWHG ODERUDWRU\ DQG QLQH
SK\VLFDOSDUDPHWHUVKDYHEHHQGHWHUPLQHGHJWKHVXUIDFHDUHDRIWKHEDVLQGLVWDQFHWRWKHURDGDQQXDO
GDLO\WUDIILF,QHDFKEDVLQVHGLPHQWKDVEHHQFROOHFWHGZLWKDUXVVLDQFRUHWRREWDLQWKHPDWHULDOQHHGHG
IRU DQDO\VLV 7KH FRQFHQWUDWLRQV KDYH EHHQ HYDOXDWHG LQ UHODWLRQ WR WKH FULWHULRQ VHW RXW E\ WKH'DQLVK
(QYLURQPHQWDO3URWHFWLRQ$JHQF\(3$IRUVOLJKWO\SROOXWHGVRLOVRLOTXDOLW\FULWHULRQDQGSROOXWHGVRLO
FXWRIIFULWHULRQ(3$
&KHPLFDOFRQFHQWUDWLRQVIURPGHWHQWLRQEDVLQVKDYHEHHQFRPSDUHGWRFKHPLFDOFRQFHQWUDWLRQVIURP
QDWXUDOODNHVVRWKDWWKHLPSDFWIURPWUDIILFDQGURDGVRQWKHUDLQZDWHUGHWHQWLRQEDVLQVFDQEHHYDOXDWHG
7KH VWDWLVWLFDO PHWKRG SUHVHQWHG LQ 7DEOH  LV FRQILGHQFH LQWHUYDOV FRPSDUHG IRU QDWXUDO ODNHV DQG
GHWHQWLRQEDVLQV6HHGHVFULSWLRQLQ7DEOH7RWHVWIRUVLJQLILFDQWFRUUHODWLRQEHWZHHQDOOFKHPLFDODQG
SK\VLFDO SDUDPHWHUV VHFWLRQ  DPXOWLYDULDWH UHJUHVVLRQ DQDO\VHV DQG SULQFLSOH FRPSRQHQW DQDO\VHV
ZHUHXVHG7KLVDUWLFOHIRFXVHVRQVHOHFWHGGDWDIRUK\GURFDUERQVFDGPLXPDQG]LQF
5HVXOWVIURPWKHFKHPLFDODQDO\VHV
'HJUHHRISROOXWLRQRIWKHVHGLPHQW
,Q'HQPDUN WKH(3$ KDV HVWDEOLVKHG WZR WKUHVKROG YDOXHVZKLFK VHSDUDWH FOHDQ VRLO IURP VOLJKWO\
SROOXWHG VRLO VRLO TXDOLW\ FULWHULRQ DQG VOLJKWO\ SROOXWHG VRLO IURP SROOXWHG VRLO FXWRII FULWHULRQ
UHVSHFWLYHO\(3$7KHWKUHVKROGYDOXHVDUHGHWHUPLQHGIRUDODUJHQXPEHURIVXEVWDQFHVLQMRULRXV
WR WKH HQYLURQPHQW DQG WKH\ DUH LPSRUWDQW IRU FODVVLILFDWLRQ RI VHGLPHQW DQG IRU WKH SURFHGXUHV IRU
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WUHDWLQJWKHVHGLPHQWLIWKLVLVUHPRYHG7KHFRQFHQWUDWLRQRIVXEVWDQFHVLQMRULRXVWRWKHHQYLURQPHQWFDQ
DOVRJLYHDQLQGLFDWLRQRIWKHVHYHULW\FRQFHUQLQJVXEVWDQFHVLQWKHZDWHU

7DEOH7KHQXPEHURIGHWHQWLRQEDVLQVLQSHUFHQWZKLFKDUHDERYHWKHVRLOTXDOLW\FULWHULRQDQGFXWRIIFULWHULRQ6DPSOHVRIWKH
VHGLPHQWDWWKHERWWRPRIWKHEDVLQVZHUHDQDO\VHGIRUK\GURFDUERQV3$+DQGKHDY\PHWDOVDQGWKHUHVXOWVVKRZWKDWDWOHDVW
SHUFHQWRIWKHEDVLQVFRQWDLQVHGLPHQWZKLFKLVVOLJKWO\SROOXWHGEDVHGRQWKHVXPRIK\GURFDUERQVDQGDWOHDVWSHUFHQWFRQWDLQ
VHGLPHQWZKLFKLVSROOXWHGEDVHGRQKHDY\K\GURFDUERQV&&,QSHUFHQWRIWKHEDVLQVQLFNHOFRQFHQWUDWLRQVDUHVRKLJK
WKDWWKHVHGLPHQWPXVWEHFODVVLILHGDVSROOXWHG

7DEOH SUHVHQWV DQ RYHUYLHZRI WKH SDUDPHWHUV GHWHUPLQHG DVZHOO DV WKH GHJUHH RI SROOXWLRQ7KH
YDULDWLRQLQK\GURFDUERQVLVYHU\ODUJHDVLWYDULHVIURPEHORZWKHOLPLWRIGHWHFWLRQRIPJNJGULHG
PDWWHU GP WR PJNJ GP 7KHUH DUH RQO\ VHYHQ EDVLQV EHORZ WKH VRLO TXDOLW\ FULWHULRQ RI 
PJNJGPIRUWKHWRWDORIDOOK\GURFDUERQV)LJXUH,QRWKHUZRUGVSHUFHQWRIWKHEDVLQVFRQWDLQ
VHGLPHQW VOLJKWO\ SROOXWHG ZLWK K\GURFDUERQV 7KHUH LV QR FXWRII FULWHULRQ IRU WKH WRWDO RI DOO
K\GURFDUERQV EXW IRU WKH FRQFHQWUDWLRQ RI KHDY\ K\GURFDUERQV && WKH WKUHVKROG YDOXH LV 
PJNJGP,Q)LJXUHWKHWRWDORIKHDY\K\GURFDUERQVLVSUHVHQWHGDQGWKHFRQFHQWUDWLRQVVKRZWKDW
EDVLQVKDYHFRQFHQWUDWLRQVDERYHWKHFXWRIIFULWHULRQ,QPDQ\FDVHVWKHFRQFHQWUDWLRQVDUHIDUDERYHWKH
OLPLWLQJFULWHULRQ7KXVSHUFHQWRI WKHEDVLQV LQ WKH VWXG\FRQWDLQ VHGLPHQWZKLFK LVSROOXWHGZLWK
KHDY\K\GURFDUERQVRI WKHEDVLQVKDYHFRQFHQWUDWLRQVRYHUPJNJGP7KLV LVPRUH WKDQVL[
WLPHVWKHFXWRIIFULWHULRQDQGWKHVHGLPHQWLQWKHVHEDVLQVPXVWEHFKDUDFWHUL]HGDVVHYHUHO\SROOXWHG
0RVWRIWKH]LQFFRQFHQWUDWLRQVLQWKHEDVLQVDUHEHWZHHQDQGPJNJGP)LJXUHSHUFHQW
RIWKHEDVLQVVKRZYDOXHVRIVOLJKWO\SROOXWHGVHGLPHQW!PJNJGPZKLOHSHUFHQWRIWKHEDVLQV
KDYHVHGLPHQWZKLFKLVSROOXWHG!PJNJGP
1LFNHODQG]LQFDUH WKRVHKHDY\PHWDOV IRXQG LQ WKHKLJKHVWFRQFHQWUDWLRQV LQ UHODWLRQ WR WKHFXWRII
FULWHULRQ&RSSHUFKURPLXP OHDGDQGFDGPLXPZHUHIRXQGLQDOOEDVLQVEXWWKH\DUHQRWDERYHWKH
FXWRIIFULWHULD7KH3$+FRQWHQWLVORZDQGWKHUHIRUHWKHUHLVQRFRQFHUQIURPDSROOXWLRQSRLQWRIYLHZ
7DEOH7KHUHLVODUJHYDULDWLRQLQWKHFRQFHQWUDWLRQVEHWZHHQDQDO\VHGSDUDPHWHUV+RZHYHURQO\RQH
SDUDPHWHU QHHGV WR H[FHHG WKH WKUHVKROG YDOXH IRU  WKH VRLO WR EH FKDUDFWHUL]HG DV VOLJKWO\ SROOXWHG RU
SROOXWHG6LQFHWKHK\GURFDUERQVDUHVXFKDODUJHVRXUFHRISROOXWLRQLQUHODWLRQWRDOORWKHUVRXUFHVPDQ\
EDVLQVDUHFKDUDFWHUL]HGDVSROOXWHG7KHQXPEHURISROOXWHGEDVLQVFRXOGEHUHGXFHGIURPSHUFHQWWR
SHUFHQWLIWKHFRQWHQWRIK\GURFDUERQVZHUHUHGXFHGWRDYDOXHEHORZWKHFXWRIIFULWHULRQIRUSROOXWHG
VRLO


6XEVWDQFHV 3HUFHQWDERYHWKHVRLO
TXDOLW\FULWHULRQVOLJKWO\
SROOXWHGVHGLPHQW
3HUFHQWDERYHWKHFXWRII
FULWHULRQSROOXWHG
VHGLPHQW
/HDG  
&DGPLXP  
&KURPH  
1LFNHO  
&RSSHU  
=LQF  
+\GURFDUERQV  
3$+  

+LJKHVWYDOXH




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
)LJ6XPRIK\GURFDUERQVLQGHWHQWLRQEDVLQVGLVWULEXWHGRYHU'HQPDUN¶VPDLQURDGQHWZRUN7KHVRLOTXDOLW\FULWHULRQIRU
VOLJKWO\SROOXWHGVHGLPHQWLVPJNJGPEOXHOLQH7KHUHLVQRFXWRIIFULWHULDIRUWKHVXPRIDOOK\GURFDUERQVIRUSROOXWHGVRLO
EXWIRUKHDY\K\GURFDUERQVWKHOLPLWLVPJNJGP

)LJ&RQWHQWRIKHDY\K\GURFDUERQV&&LQVHGLPHQWIURPGHWHQWLRQEDVLQV7KHFULWHULRQIRUVOLJKWO\SROOXWHGVHGLPHQWLV
PJNJGPEOXHOLQHDQGIRUSROOXWHGVHGLPHQWPJNJGPJUHHQOLQHSHUFHQWRIWKHEDVLQVFRQWDLQSROOXWHGVHGLPHQW
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
)LJXUH&RQFHQWUDWLRQRI]LQFLQWKHGHWHQWLRQEDVLQVSHUFHQWRIWKHEDVLQVFRQWDLQVHGLPHQWZKLFKLVVOLJKWO\SROOXWHGDQG
SHUFHQWDUHSROOXWHG7KHEOXHOLQHLVWKHVRLOTXDOLW\FULWHULRQRIPJNJGPIRUVOLJKWO\SROOXWHGVRLODQGWKHJUHHQOLQHLV
FXWRIIFULWHULRQRIPJNJGPIRUSROOXWHGVRLO
*HRJUDSKLFGLVWULEXWLRQLQ'HQPDUN
,Q)LJXUHWKHJHRJUDSKLFGLVWULEXWLRQLVVKRZQIRUK\GURFDUERQVDQG]LQF7KHKLJKHVWFRQFHQWUDWLRQV
DUH IRXQGQHDUPDMRU XUEDQ DUHDV2GHQVH&RSHQKDJHQ DQG WKH VWUHWFKEHWZHHQ.ROGLQJ DQG5DQGHUV
7KHVDPHWHQGHQF\LVVHHQIRUWKHRWKHUKHDY\PHWDOVDQG3$+$QDWWHPSWKDVEHHQPDGHWRFRUUHODWH
WKHWHQGHQF\VHHQRQWKHPDSVZLWKWKHDQQXDOGDLO\WUDIILFWKHWKLFNQHVVRIWKHVHGLPHQWDQGWKHDJHRI
WKHEDVLQKRZHYHUZLWKRXWDQ\VLJQLILFDQWFRUUHODWLRQV

&RPSDULVRQZLWKQDWXUDO'DQLVKODNHVUHIHUHQFHODNHV
7KHDPRXQWRISROOXWLRQLQWKHGHWHQWLRQEDVLQVLVFRPSDUHGWRQDWXUDOODNHVUHIHUHQFHODNHV'DWD
IURPWKHUHIHUHQFHODNHVLVIRXQGLQOLWHUDWXUHFRYHULQJODNHV%MHUULQJHWDO5HW]HODQG
E\ VDPSOLQJPDGHE\ WKH DXWKRUV IURP WZR ODNHV ,W LV KRZHYHU QRW SRVVLEOH WRSHUIRUPD UHDVRQDEOH
FRPSDULVRQEHWZHHQ WKHK\GURFDUERQFRQFHQWUDWLRQV LQ WKHGHWHQWLRQEDVLQVDQG LQ WKH UHIHUHQFH ODNHV
VLQFH WKHUH LV YHU\ OLWWOH DYDLODEOH GDWD IRU WKH UHIHUHQFH ODNHV 7KHUH DUH KRZHYHU UHVXOWV IURP
PHDVXUHPHQWVRIK\GURFDUERQVPDGHE\WKHDXWKRUVIURPWZRQDWXUDOODNHV7KH\RQO\VKRZPHDVXUDEOH
FRQFHQWUDWLRQVLQWKUHHRIWKHQLQHVDPSOHVDQGWKH\DOOKDYHUDWKHUORZYDOXHVPJNJGP6RLI
DQ HYDOXDWLRQ LVPDGH RQ D YHU\ OLPLWHG EDVLV LW ZRXOG DSSHDU WKDW WKHUH DUH IHZ K\GURFDUERQV LQ WKH
VHGLPHQWIURPQDWXUDOODNHVDQGWKDWWKHKLJKFRQWHQWRIK\GURFDUERQVLQGHWHQWLRQEDVLQVPXVWEHGXHWR
FRQWULEXWLRQIURPURDGV
:LWK WKH H[FHSWLRQ RI WZR VDPSOHV WKH FRQWHQW RI ]LQF LQ WKH UHIHUHQFH ODNHV OLHV EHORZ WKH VRLO
TXDOLW\ FULWHULRQ RI  PJNJ GP )LJXUH  7KHUH DUH D IHZ SHDNV LQ WKH FRQFHQWUDWLRQ RI ]LQF LQ
GHWHQWLRQEDVLQVEXWLQJHQHUDOWKHOHYHOVDUHYHU\FORVHWRHDFKRWKHU,WLVWKHUHIRUHQRWUHDOO\FOHDUWKDW
WKHURDGVFRQWULEXWHWRWKHVRPHZKDWLQFUHDVHG]LQFFRQFHQWUDWLRQVEXWLWLVWKHPRVWOLNHO\H[SODQDWLRQ
VLQFHDURDGSROOXWLRQVRXUFHLVVRFORVHE\$VWDWLVWLFDODQDO\VLVVKRZVWKDWWKHH[SHFWDWLRQRILGHQWLFDO
DYHUDJH YDOXHV IRU ODNHV DQG GHWHQWLRQ EDVLQV FDQQRW EH FRQILUPHG DQG WKDW WKH DYHUDJH YDOXHV RI
GHWHQWLRQEDVLQV
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

)LJ7KHFRQFHQWUDWLRQRIK\GURFDUERQVDQG]LQFLQWKHVHGLPHQWLOOXVWUDWHGDVFROXPQVDWWKHDFWXDOORFDWLRQRIWKHEDVLQVLQ
'HQPDUN

)LJ&RPSDULVRQEHWZHHQWKHFRQWHQWRI]LQFLQWKHVHGLPHQWRIGHWHQWLRQEDVLQVDQGLQUHIHUHQFHODNHV7KHVRLOTXDOLW\FULWHULRQ
LVPJNJGP9LVXDOO\LWVHHPVWKDWWKHOHYHOVDUHVLPLODUKRZHYHUZLWKVRPHGHWHQWLRQEDVLQVKDYLQJKLJKHUFRQFHQWUDWLRQV$
VWDWLVWLFDOFRQILGHQFHLQWHUYDODQDO\VLVVKRZVWKDWWKHDYHUDJHYDOXHVIRUODNHVDQGGHWHQWLRQEDVLQVDUHQRWLGHQWLFDO7DEOH
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
)LJ&RPSDULVRQRIFDGPLXPLQWKHVHGLPHQWRIGHWHQWLRQEDVLQVDQGUHIHUHQFHODNHV7KHVRLOTXDOLW\FULWHULRQLVPJNJGP
9LVXDOO\WKHOHYHOVVHHPWREHLGHQWLFDODQGDVWDWLVWLFDOFRQILGHQFHLQWHUYDODQDO\VLVFRQILUPVWKLV7DEOH

DUHKLJKHU7DEOH7KHUHVXOWVKRZVWKDWWKHDYHUDJHYDOXHVEHWZHHQQDWXUDOODNHVDQGGHWHQWLRQEDVLQV
LVQRWDVFOHDULGHQWLFDODVLWLVIRUVD\OHDGQLFNHODQGFDGPLXP7DEOH
7KHFDGPLXPFRQFHQWUDWLRQVLQWKHUHIHUHQFHODNHV)LJXUHDUHHTXDOWRRUMXVWDERYHWKHDYHUDJHIRU
WKHGHWHQWLRQEDVLQVDQGWKHVWDWLVWLFDODQDO\VLVVKRZVWKDWWKHDYHUDJHFRQFHQWUDWLRQVDUHLGHQWLFDO7DEOH
$VLQJOHUHIHUHQFHODNHLVHYHQDERYHWKHFXWRIIFULWHULRQPJNJGP7KHJHQHUDOO\KLJKOHYHORYHU
PJNJGPVKRZVWKDWPDQ\GHWHQWLRQEDVLQVSHUFHQWDQGUHIHUHQFHODNHVSHUFHQWDUH
VOLJKWO\SROOXWHG
7KHFDGPLXPFRQFHQWUDWLRQLQWKHQDWXUDOODNHVSUHVXPDEO\FRPHVIURPWKHWLPHZKHQXQWUHDWHGZDVWH
ZDWHUZDVOHGRXWLQWRWKHDTXDWLFHQYLURQPHQWDQGVRUEHGZLWKRUJDQLFPDWHULDORUFOD\SDUWLFOHV

'LVFXVVLRQ

3ROOXWLRQIURPVRXUFHWRVXUURXQGLQJV
+HDY\PHWDOVK\GURFDUERQVDQG3$+H[LVW DVSDUWVRI YHKLFOHV WKHLU W\UHV IXHO DVSKDOWSDYHPHQWV
DQGURDGIXUQLWXUHDQG LW LV WKHUHIRUHDOPRVWXQDYRLGDEOH WKDWZHDURQURDGVYHKLFOHV W\UHVDQGEUDNHV
ZLOO UHOHDVHVXEVWDQFHV LQMRULRXV WR WKHHQYLURQPHQW ,QGU\SHULRGV WKHSDUWLFOHV OLHDVGXVWRQ WKHURDG
VXUIDFHVKRXOGHUVDQGYHUJHV6RPHGXVWZLOO UHVXVSHQG LQWR WKHDLUDQG WKHUHE\VSUHDG WRVXUURXQGLQJ
DUHDV,QZHWSHULRGVWKHGXVWJHWVZDVKHGDZD\LQWRWKHURDG¶VGUDLQDJHV\VWHPDQGWRQDWXUDOUHFLSLHQWV
'XWFKVWXGLHVVKRZWKDWWKHPDMRULW\RIWKHSROOXWLRQLVVSUHDGLQWZRZD\VE\DWPRVSKHUHDVVSUD\IURP
YHKLFOHVDQGE\ZDWHUYDSRXUDERYHWKHURDGVXUIDFH,QGU\SHULRGVWKHSROOXWLRQOLHVRQWKHURDGRULWLV
UHVXVSHQGHGLQWRWKHDLUDQGVSUHDGWRWKHVXUURXQGLQJVZKHUH LWGHSRVLWVYDQ%RKHPHQ	-DQVVHQYDQ
GHU/DDN
400   Marianne Grauert et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  393 – 402 
7DEOHFRQILGHQFHLQWHUYDOIRUWKHGLIIHUHQFHLQWKHPHDQYDOXHEHWZHHQPHDVXUHPHQWVIURPUHIHUHQFHODNHVDQGGHWHQWLRQ
EDVLQV &RQILGHQFHLQWHUYDOVZKLFKGRQRWLQFOXGHWKHYDOXHZKHUHWKHDYHUDJHFRQFHQWUDWLRQVLQUHIHUHQFH
ODNHVDQGGHWHQWLRQEDVLQVDUHGLIIHUHQWDUHPDUNHGUHG2QWKHRWKHUKDQGFRQILGHQFHLQWHUYDOVZKLFKLQFOXGHWKHYDOXHDUH
PDUNHGJUHHQDQGKHUHLWFDQQRWEHUHMHFWHGWKDWWKH\KDYHWKHVDPHDYHUDJHFRQFHQWUDWLRQV,IWKHLQWHUYDOVDUHPDUNHGUHGDQGRQO\
FRQWDLQQHJDWLYHQXPEHUVLWPHDQVWKDWWKHPHDQYDOXHRIWKHGHWHQWLRQEDVLQLVKLJKHUWKDQWKDWRIWKHUHIHUHQFHODNH
6XEVWDQFH ,QWHUYDO
&DGPLXP&G WR
&KURP&U WR
&XEEHU&X WR
1LFNHO1L WR
/HDG3E WR
=LQF=Q WR
+\GURFDUERQV& WR
+\GURFDUERQV&& WR
+\GURFDUERQV& WR
+\GURFDUERQVWRWDO WR
3$+)OXRUDQWKHQ WR
3$+%HQ]EMNIOXRUDQWKHQ WR
3$+%HQ]RDS\UHQ WR
3$+,QGHQRFGS\UHQ WR
3$+'LEHQ]RDKDQWKUDFHQ WR
3$+WRWDO WR
1D&O WR


,Q'HQPDUNWKH(XURSHDQSURMHFW32/0,7H[DPLQHGWZRYHUJHVDORQJDPRWRUZD\7KHVRLO LQWKH
YHUJH FRQWDLQHG FRQVLGHUDEOH FRQFHQWUDWLRQV RI K\GURFDUERQV DQG GHLFLQJ VDOW 1D&O DQG UHODWLYHO\
ORZHUYDOXHVRIKHDY\PHWDOVDQG3$+,WZDVFRQFOXGHGWKDWWKHUHLVDODUJHDFFXPXODWLRQRISROOXWLRQLQ
WKHYHUJHVVLQFHWKHROGHVWVRLOWKHUHFRQWDLQVWKHKLJKHVWFRQFHQWUDWLRQV/HKPDQQHWDO
&RPSDULVRQVEHWZHHQSRURXVDVSKDOW DQG WUDGLWLRQDOGHQVHO\JUDGHGDVSKDOW LQ WKH1HWKHUODQGVKDYH
VKRZQWKDWDODUJHDPRXQWRIWKHVSUD\IURPYHKLFOHVFDQEHUHGXFHGE\XVHRISRURXVDVSKDOWVLQFHWKH
URDGVGU\IDVWHURQWKHVXUIDFH7KHSRURXVDVSKDOWDOVRUHWDLQVDORWRIWKHSROOXWLRQLQWKHSRUHVDQGWKXV
OLPLWV WKH WRWDOVSUHDGRIVXEVWDQFHV WR WKHVXUURXQGLQJVYDQ%RKHPHQ	-DQVVHQYDQGHU/DDN
7KHFRQVHTXHQFHVRIWKLVPXVWEHWKDWRQO\DSDUWRIWKHSROOXWLRQDFWXDOO\HQGVLQWKHUXQRIIDQGLVOHGWR
WKHGHWHQWLRQEDVLQV

)XQFWLRQRIGHWHQWLRQEDVLQV
7KHSUHVHQWVWXG\VKRZV WKDW WKHDPRXQWRISROOXWLRQ LQ WKHVHGLPHQWRI WKHGHWHQWLRQEDVLQVYDULHV
IURP VOLJKWO\ SROOXWHG WR SROOXWHG DQG WKDW FRQVLGHUDEOH DPRXQWV RI VXEVWDQFHV LQMRULRXV WR WKH
HQYLURQPHQW DUH OHG WR WKH EDVLQV +\GURFDUERQV DUH WKH ODUJHVW VRXUFH RI SROOXWLRQ LQ UHODWLRQ WR WKH
WKUHVKROG FULWHULD IURP WKH (QYLURQPHQWDO 3URWHFWLRQ $JHQF\ ZKLOH ]LQF DQG QLFNHO DUH WKH PDMRU
FRQWULEXWRUVDPRQJWKHKHDY\PHWDOV2QO\LQDIHZFDVHV3$+KDYHFRQFHQWUDWLRQVRIVLJQLILFDQFHIRU
WKH DPRXQW RI SROOXWLRQ LQ WKH VHGLPHQW 7KLV PHDQV WKDW D OLPLWDWLRQ RI WKH K\GURFDUERQV ZRXOG
FRQVLGHUDEO\UHGXFHWKHQXPEHURIGHWHQWLRQEDVLQVZLWKDKLJKOHYHORISROOXWLRQ
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&ROOHFWLRQDWWKHHGJHLVWKHPRVWFRPPRQO\XVHGPHWKRGLQ'HQPDUNIRUFROOHFWLRQRIUDLQZDWHUIURP
WKHURDGVXUIDFH7KLVPHWKRGHQVXUHVWKDWSUHFLSLWDWLRQDQGWKHUHIRUHDOVRVRPHRIWKHSROOXWLRQLVOHGWR
GHWHQWLRQEDVLQVZKHUH VHGLPHQWDWLRQ WDNHVSODFHEHIRUH WKHZDWHU LV OHGRQ WR D QDWXUDO UHFLSLHQW7KH
DPRXQWRISROOXWLRQWKDWQHYHUUHDFKHVWKHGHWHQWLRQEDVLQVFRXOGEHLQWHUHVWLQJWRHVWLPDWH$6ZHGLVK
VWXG\KDVVKRZQWKDWYHU\OLWWOHRIWKHVXUIDFHZDWHUHQGVLQWKHGUDLQDJHV\VWHPPRVWRIWKHSUHFLSLWDWLRQ
IDOOVLQVRVPDOODPRXQWVWKDWLWHQGVXSLQILOWUDWLQJWKHYHUJH7KLVZDWHUQHYHUHQGVLQWKHWUHQFKHVRULQ
WKHGUDLQDJHSLSHV%LOOEHUJHU
%HQW]HQ  KDV FDUULHG RXW D VWXG\ ZKLFK VKRZV WKDW  SHU FHQW RI WKH VXVSHQGHGPDWHULDO LV
UHWDLQHGLQWKHGHWHQWLRQEDVLQDQGWKDWZLQGKDVDELJHIIHFWRQWKLVQXPEHU7KHPRUHVKHOWHUDEDVLQKDV
WKH EHWWHU LV WKH VHGLPHQWDWLRQ %HQW]HQ VWDWHV WKDW ZLWK IHZ PHDQV HJ WKH RSWLPXP GHVLJQ RI WKH
GHWHQWLRQEDVLQDQGVKHOWHUIURPZLQGEDVLQVFDQEHFRPHPRUHHIIHFWLYH

&RPSDULVRQWRQDWXUDOODNHV
'HWHQWLRQ EDVLQV GR QRW KDYH DPDUNHGO\ KLJKHU OHYHO RI KHDY\PHWDOV DQG3$+ WKDQ WKH UHIHUHQFH
ODNHV :H NQRZ WKDW UHIHUHQFH ODNHV RYHU WLPH KDYH EHHQ VXEMHFWHG WR PDQ\ VRXUFHV RI SROOXWLRQ
HVSHFLDOO\ GXH WR XQWUHDWHG ZDVWH ZDWHU DV ZHOO DV ILVK IDUPV DQG WKLV H[SODLQV PDQ\ RI WKH KLJK
FRQFHQWUDWLRQVLQWKHUHIHUHQFHODNHV0RVWRIWKHVHVRXUFHVRISROOXWLRQKDYHEHHQUHPRYHGWRGD\EXWWKH
HQYLURQPHQWDOO\ LQMRULRXV VXEVWDQFHV WKDW DUH GLIILFXOW WR GLVVROYH DUH VWLOO GHSRVLWHG LQ WKH VHGLPHQW
KRZHYHUQRZLQGHHSHUOD\HUV5HW]HO7KHFRPSDULVRQZLWKWKHUHIHUHQFHODNHVVXSSRUWVWKHSRLQW
RI YLHZ WKDW KHDY\PHWDOV DQG3$+DUHQRW DPDMRUSUREOHP IRU GHWHQWLRQEDVLQV DQG WKDW DQ HIIRUW WR
SUHYHQW SROOXWLRQ ZLWK K\GURFDUERQV ZRXOG LPSURYH WKH HQYLURQPHQW FRQVLGHUDEO\ $ FRPSDULVRQ
KRZHYHU DOVR VKRZV WKDW WKH VHGLPHQW DW WKH ERWWRP RI PDQ\ 'DQLVK ODNHV LV VOLJKWO\ SROOXWHG 7KH
EDFNJURXQGOHYHORIWKHODNHVLVQRWQHFHVVDULO\WKHOHYHOWRDLPDWIRUWKHGHWHQWLRQEDVLQV

1RFRUUHODWLRQEHWZHHQSROOXWLRQOHYHODQGURDGWUDIILF
7KHPDSVLQ)LJXUHDUHH[DPSOHVRIWKHWHQPDSVZKLFKKDYHEHHQSURGXFHGRQWKHEDVLVRIFKHPLFDO
SDUDPHWHUV7KH\VKRZWKHJHRJUDSKLFGLVWULEXWLRQRIFRQFHQWUDWLRQVRIVXEVWDQFHV LQ'HQPDUNDQG WKH
SDWWHUQVVHHPLGHQWLFDOIRUDOOVXEVWDQFHV7KHKLJKHVWFRQFHQWUDWLRQVDUHREVHUYHGQHDUWKHXUEDQDUHDVRI
&RSHQKDJHQ2GHQVHDQG.ROGLQJ5DQGHUV ,W LV WKHUHIRUHQDWXUDO WRDVVXPHWKDW WKHUHPXVWEHDGLUHFW
FRQQHFWLRQEHWZHHQWKHOHYHORISROOXWLRQDQGWKHQXPEHURIYHKLFOHVRQWKHURDGDQQXDOGDLO\WUDIILF
+RZHYHULWFDQQRWEHSURYHGWKDWWKHDPRXQWRIVXEVWDQFHVLQMRULRXVWRWKHHQYLURQPHQWDQGWKHWUDIILF
RQWKHURDGVLVFRUUHODWHG7KLVLVVRPHZKDWVXUSULVLQJDVRQHVKRXOGWKLQNWKDWWKHPRUHYHKLFOHVRQWKH
URDG WKH JUHDWHU WKH SROOXWLRQ LQ WKH GHWHQWLRQ EDVLQV $OO WKH SDUDPHWHUV FROOHFWHG KDYH EHHQ WHVWHG
VWDWLVWLFDOO\DQGLWKDVQRWEHHQSRVVLEOHWRLGHQWLI\DQ\SDUDPHWHUVZLWKDVLJQLILFDQWFRUUHODWLRQ1HLWKHU
KDV LW EHHQ SRVVLEOH WR ILQG D VXFFHVVIXO FRUUHODWLRQ LQ OLWHUDWXUH ,W VHHPV WKDW WKH FRQFHQWUDWLRQ RI
VXEVWDQFHVLQGHWHQWLRQEDVLQVLVDOVRGHWHUPLQHGE\PDQ\RWKHUIDFWRUVWKDQWKRVHVWXGLHGKHUH$PRQJ
RWKHUVDLUSROOXWLRQIURPPDMRUFLWLHVFRXOGKDYHDVLJQLILFDQWLQIOXHQFHZKLFKFRXOGEHVHHQDVKLJKHU
SROOXWLRQOHYHOQHDUPDMRUFLWLHVDQGLQGXVWULDODUHDV

&RQFOXVLRQV

GHWHQWLRQEDVLQVKDYHEHHQH[DPLQHG IRUDQXPEHURIFKHPLFDO VXEVWDQFHVDQG WKHFRQFHQWUDWLRQ
KDYHEHHQHYDOXDWHGLQUHODWLRQWRWKH'DQLVKFULWHULDIRUVOLJKWO\SROOXWHGDQGSROOXWHGVRLOUHVSHFWLYHO\
7KH QXPEHU RI EDVLQVZKLFK H[FHHGV WKH WKUHVKROG YDOXHV GLIIHUV JUHDWO\ IURP VXEVWDQFH WR VXEVWDQFH
6LQFHLWRQO\UHTXLUHVRQHYDOXHH[FHHGLQJWKHWKUHVKROGWRPDNHLWQHFHVVDU\WRWUHDWWKHVRLODFFRUGLQJO\
WKHRYHUDOOSLFWXUHLVWKDWWKHVHGLPHQWLVDWOHDVWVOLJKWO\SROOXWHGRUSROOXWHG7KLVLVGXHWRWKHIDFWWKDW
K\GURFDUERQVDUHVXFKDODUJHVRXUFHRISROOXWLRQFRPSDUHGWRRWKHUVXEVWDQFHV7KHUHVXOWRIWKHVWXG\LV
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WKDWDWOHDVWSHUFHQWRIWKHGHWHQWLRQEDVLQVFRQWDLQVOLJKWO\SROOXWHGVRLODQGDWOHDVWRQHSHUFHQW
FRQWDLQ SROOXWHG VHGLPHQW $SDUW IURP K\GURFDUERQV QLFNHO DQG ]LQF DUH WKH RQO\ VXEVWDQFHV ZLWK
FRQFHQWUDWLRQVEH\RQGWKHOLPLWIRUSROOXWHGVRLO
$FRPSDULVRQEHWZHHQWKHUHIHUHQFHODNHVDQGWKHGHWHQWLRQEDVLQVVKRZVWKDWWKHFRQWHQWRI3$+DQG
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